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m^^l] TIB (a) tfza (b) OgSKo 

(b) se^ij#-^2{c^i-T^ y^ss^ijiciov^Ti <i Limmor^ ymy^^x 

o 

iif*S4 1 mm^- 1 t^^i-i^*ee^ij<7)ii»#-^ i ~ 4 4 ? o <Dmmm^\ 

**-r if 3 lefcO D N A o 

[m^M5] Tie (a) (b) <7)DNAo 

( a ) nm^-^ 1 t3^i-jt£*se?ijO]t^»#-t i ~ 4 4 7 o oia*se?ij^*-t^ 

DNAo 

( b ) mm^ 1 tc^i-ig^K^jom*^^ 1 -4 4 7 0 (^m*Be?ijt;ffiffie^ 

9 7' 3 f - > 3 is J: t/GDP/GTP^emRS^jiS 6 K tclg-^-T ;i> ffitt * ^l" ® 
Iff*:® 6] Tie (a) tfzlt (b) ODNAo 

( a ) B£^ij#-^ 1 izm-r^^mm<7)mm^^ i ~ 4 4 7 o (Di^mmm^^^ir^ 

DNAo 

(b ) mm-^ 1 izmirmmnm<7)m.mm^ 1-4470 <DiM.mmi\tmmi^ 

8 0 % l^±<7)ia*@£^ij ^ ^ L . /^^o ^ -7 n ;^ ^ f - > 3 is ct t/^W/GTP^mR/S 
[If*:® 7 1 If 3 - 6 (OV^rtL:*- 1 mKtm<OD-N A^^ism^^^^ 
Iff*:® 8] li*:®3-6<7)v^-rtL7iUStcie«(7)DNAi;<t 
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m^m 1 1 ] i l < 2 i<ztm<7)s&Mtfzii^omm^mm^ 
mMtfziimm-t^mn<Dmn^M<7):^^^)~-y'>^^'t^x-$>^x. ^^^^^ 

nx^^RabS GDP/GTP^mSCtWMjtgeM^g'^SeMt. Rab3 GDP/GTP^mRlS 

yy-}jmx^^X^ Rab3 GDP/GTP^J^SfDi£it®e®$g'^Se«i:Rab3 GDP/GTP 

^frfef^M!^W«^#«Ti3 i.D'W^T-eSft.^-iir. mU 

lo 0 0 1] 

9-/=r^^f->3 (rabconnectin-3) 43 J: l/GDP/GTP^m-KfDDEjS 

10 0 0 21 

RabSAIi . RabSA. -3B, -3C, -3D<7) 4 o ^ Rab3 7r5';-iOJ>^o-e, ^U. 

mmmn(r>cai^^m^'iSi^^y^^ y-=y^<Dmmzm.m^j:'i^n^^fz-r^t'bm 

■7°^ v:hy;^ra7°-;i/7&-'b. Ca2+^^ >T^;i/;0^'#^£-r;6JIEBKM<7)fSfi4^^<7) 
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[0 0 0 31 

Rab3A«fS^y -y ^T>^ b -v^X^^p^Pft^ J: 0 . (1) v-:h7';^/m<^r^ vf-T^;^ 
10 0 0 4] 

Rab3-7 r ^ >/-?-{±. GDPji»?ijJ|l$lJgeK(Rab GDI). GDP/GTP^mR)S 

'fJ£3i®eK(Rab3 GEP)i3it>*GTPasei!&14i)£3iSaK(Rab3 GAP)<OHootiJ^ST- 
tcj: f)HJ^$^x^ih7()5^'btLTv>-&o Rab3 GEPhRabS GAP{iRab37 r ^ V-^ 
>/sr-j;#^-C^^:6^ Rab GDIJi^TORab^ r ^ 'J ^/'^-tc*^ LTff^tt-C 

^ o - ^ <7)mmmj-om § j: ^ RabSAo^^e^ 4^ ri^i^'ft: t :^t^mt-AK n 

mT:m'^M<OCa^+i^^n^^ V^H i^y^ tc^^lt-SRabSA^fS # tCiE-^t:^^^ 

o ^tihumm^(Dm^Kmi-^. m^(D^r}i^<D-"Dimr(Dm^x-^^o gd 

P-Rab3A^mab GDI t <7)^'^#:^: LT»Mft't::|f^^ti''2>o Rab5. -7. -dKML 
T{i:GDIg1^iai^(GDF), tfzmptlt-7lzMLXmah')^4 ^ V y^^mj-W) 
(Om^Z, m(D^mm6^^<7^&}m^^f . Rab3 GEPOftl^m: !9 GDP-Rab3A>6^^GTP-R 
ab3AliS14'fb$tL'2>«K^atr^;5>'>:h-7°;^/hl&tC, ^co^-a-'f*^^* $tL;i>o GDF 
hRRF(i|3l5e$tL-Cv>;&v^o GTP-Rab3A{i, -?-OT»£<7)i:o(7)a:-7 ji ^ ^ "T^ 
t)-^. ^hmtf^n.^iZ'tfi^'fi^^ir^^ry ^ U > 3 (rabphilin-3) ^Rim-3tl 
IS'^i-'&o Bil^^Pt<7)mr$7^^(imt^> J:-7i^^-<hm^#^ff:^fi3c1-'5.GTP-Rab3 
AJi. Rab3 GAPO«&§ iCi: !7GDP-Rab3At3#?g'^'fb$tL^o GDP-Rab3A«iRab GDI {I 
=tt? h9y-/$n, m^tc #11;^ ^rit^^. Rab3 GEPi:Rab3 GAP 

lO 0 0 5J 
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hflg<7)5fiv-:)-7';;(>/h^(CSV)lii^5{'^'^. Rab3 GEP^ f^rtiRabS GAP^ 

tt^±<7):^Tfi(i339,753-e^<2>o 7 ^> 3 (i 1 2 IHOTO ^ > =S:^ 

fz. ^ hK^fz^(Dm^m^y y V m<7)CSm^^^ hRahd GEP^ffl v^T^^^ft 
[0 0 0 61 

l#J^Bt:5cmil 

r+P • v>-■:^;^ • :f ^ • /^W ^nv:^;l/ • y ^ h V -(The Journal of Bi 
ological Chemistry)] . 2002^. ^277 ^^1112-^. ^9629-9632H 
[0 0 0 7] 

l§km:dm^ L j: d ^: i- ^ it® 1 
^^m<DWkmit. Ca2+|K#tiJ-^y■^f-f h-vX. #H(iRab3A<7)iS'l4'fl:i3 J: 

[0 0 0 81 

[itM ^ ft? ^-r ^ *6 o 

^110^^ ^ {i . GDP/GTP^^S^ir> j^ji® ^ « jt^lS^i" ^9y3;^^^>3 

[0 0 0 91 

(1) Tia (a) ^/i(± (b) cOMfiKo 

( a ) mm-^2iZ7r.-rr ^ y mse^ij ^ ^ m s Ko 

GDP/GTP3^I^MftWSitS e K (3 ^-^1- ^ ff&tt ^ ^ '2) S Ko 
[0 0 10] 
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(2) mm^2\,z7r^irr^ymMm'^^-r^ (D iamcosego 

10 0 1 1] 

(3) (1) tfzii (2) OSfiK^n- K-r^DNAo 
[0 0 12] 

( 4 ) mm^ 1 KT^-rmmmw^^^^ i ~ 4 4 ? o (Di^mm^i^^-r^ 

(3) cODNAo 
[0 0 13] 

(5) TIS (a) tT^cti (b) ODNAo 

( a ) 1 ii^i-J^*aE?'J<^J^*#-t 1 -4 4 7 0 o^^se^ij^^-f ^ 

DNAo 

(b) mm^ 1 i;^-ri-a*@e^'J<7)i^*#^ 1-4470 <Di^mm\iKnnm 

^ilSae^iJ^^^-r^ D N A ^ ;^ h >; > v ^ > h =^*#t:vN>f -7^ >; X 

gg^n- K-r '5)DNAo 
[0 0 14] 

(6) TIE (a) t/cfi (b) (DDNAo 

( a ) mm"^ 1 ic^i-m^ee^ij(7)^*#-^ 1-4470 <7)i^»Bs^ij ^ wi-^b 

DNAo 

( b ) mm^ 1 ti^-ria*5£?'j<7)it»-t 1 -4 4 7 0 <o^»@e^ij t ffiiii* 

8 0 %ii).±<D^mm^\ *W t . ;^^o ^ ;^ ^ f- > 3 ^3 i: <7GDP/GTP^mR^D 
[0 0 15] 

(7) (3) - (6) (7)v^-ftt/6^i:5<7)DNA^-^ti'&^x.^i^ ^-o 
[0 0 16] 

(8) (3) - (6) OV^T^T-^O^IJ^^DNAICJ: ')^i±^ff^MKi^l-'Ct#^ 
[0 0 17] 

(9) (8) <Dff^K^m^^j&«L. mfm^mm^%m.Lfz. ^-/^^-^^ 
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7!}^hmLt^ - t ^#tp. 9 y n :t> ^ > 3 i3 i t/GDP/GTP^mRf&'fSjiSSM 
[0 0 181 

(10) (1) tfzaK{2) (Om^K^znt^ijii^o 
[0 0 1 9J 

(11) (1) i,L<ii (2) <7)M&^ttzii^<Dmmmmm&n-^^^^vr 

o 

[0 0 2 01 

(12) (l)^>L<{i(2) (Dm^Mtfz{i^<DmmmmS&MX-^^Rab3 
GDP/GTP^^RfD^atSeKfS-^SSKt. Rab3 GDP/GTP^mK):Dl£iiSeK t 

oT. RabS GDP/GTPic^R)Sl£3i®eKI§'^®eKtRab3 GDP/GTP^m^RiS'lSB 
[0 0 2 11 

^^mWi^M'^y •f^^-^'^y3l3t. y i7 3 i y ^ ^y 3 a 

[0 0 2 21 

*I&^<7)SS®<^9*>^ e£^iJ#-^2tc^1-T5y^@E^iJ*^i-^®eKti> m 
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[0 0 2 31 

mm] . 3i^itt(i997). ^9* ^^m^. mm^ui^'z^i:m^^fzmKmmm 

. ^151~161M#M) o t^o-C. l^-<^^tg^^-r'&:6-Sj5-^;^^i-^C<h{i^ 

ll# -e ^ tL #1, -e ^ ^ o 

[0 0 2 4] 
[0 0 2 5] 

[0 0 2 6] 

:^^m<ODfiAl,i. :^^m<OM^Wi^- h^t^Dl^AX^^o 2f:|§H^(7)DN 

A i: L-c(i. Be^ij#-^ 1 i<z7r:tMmmmo^mm-^ 1 ~ 4 4 7 0 (D^mmm^m 
7FiriM.mm^\'D^m^^ 1-4 4 7 0 (Di^mminzmut ^^mm^^^ 
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T{±. se^ij*-^ 1 ic^-rJt*Be>?ij<7)j^^#^ i ~ 4 4 ? o <Dm.mw,mi^^mmm^j: 

. * T^cfi. 1 tc^-rit*Se?iJ<7)Jtg^#-t l ~ 4 4 7 o <^;^*ge^Ji:+iig 

8 0 % Jil±<7):^^e£^iJ ^ ^1" ^ D N A ^^^m^f ^fi^o 
(0 0 2 71 

;^ h i; > vo. > h LT{i. 0. 1% SDS^^tf4XSSC4'42t:-C<7)yN^ -7*1; 

^-f-b*-v3>, ^v^-eo.1% SDS^-^tf2XSSC'4J25X:-e<7)l^ra<7)^?#-;6^'W^ 
tt^o U^tL<lt. 0.1% SDS^-^tf0.1xSSCEl350°C-e<7)lBtF^(7)?5fe^-t? 

[0 0 2 8] 

[0 0 2 91 

Se^iJ#-t 1 tc^-rJt£SK?ij<7)JtlS## 1- 4 4 7 0 ^il*Se^iJ{;2^mi-'2.i£* 
Sfi^iJ^WI-^ DN AJi. ee^!j#-^ 1 iZ7^ti^mm<7)M^^-^ l 4 4 7 O OJtl 

see^ij =^^i-^DNA4fc{i-?-oDNA^i*^-r^a±^ ^B^mm§tmm t . 

ho i ^ 7 7-' 3 ^> ^ f - > 3 i t/GDP/GTP^^R):ii>1^ii® S K 

Ki-'&DNA=&^#^i-'5>i<5:(i^m^(C,ho-C^^-e*)^o 
(0 0 3 01 

(0 0 3 11 
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[0 0 3 2] 

[0 0 3 3] 

m^tLxii. mzmmi^j:<. mmmm. mmmm. mnmm. m$.mm.^j: 

[0 0 3 4] 
[0 0 3 5] 

^i&^ose®^, QST^wis^^t<Dm^mBntLx^m^^thm^izii. t 

mm-r^^t:f)mmx^^o 

[0 0 3 6] 

•7-rn^iJ'^>3/?^vy3^^f->3a{i. JlL'7>^=r#-i>'^>3 «tlL^:fcJ: 
{i. 0.5 M NaC1^7t:{il% CHAPS^¥^T-e(iSv^/&-f>55*^i L^v^7?>^ 1 M NaCl#^ 
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[0 0 3 7] 

55^^^$ tLTi/^-S {IM^^frXU. 1 ) o 9 ^ f - > 3 a (i. Triton X-100^ 

o 

[0 0 3 81 

> 3 a {ilS-^ L v>o yr=i^^^^y 3 a t3 (D^^miU^RahS GE?K^^ 

^/^i<h7J^?>> 3ai:3/? t(Oii^-K^miiK Rab3 GEP75^'«^#:(c^'^L=^v>;ittc-e 

J:tF'?-ae><;)^'^^OV^TtL^>Rab3 GAPtc^-g-L'&v^^ 97'=i:^^^^> 
3 /?{±«e<]{c. i3'e^<{i*I^^O^i^^^/hL-r. Rab3 GAPt^lg-a-T^ ii^l^ 

[0 0 3 9] 

^i3. 7 7'n^i^^>3;feJ;l/GDP/GTP^mRi:c>iSjiMSK{i^ J. Biol. Chem 
272, 3875-3878(1997), J. Biol. Chem., 273, 24781-24785. #I3¥10-2109 

7i-^^#^ tc |G« $ r V > i 9 t r # ^ c ^ o 

[0 0 4 01 

xi)i>i)K ^(DmM\^^t. y y Y^j:i^(Dm^\z^^thw\m'&^^-fh^mmn 
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fiK-e*>SRab3 GDF/GTP^m^J^^i&mmJ^M^^m&Mt. RabS GDP/GTP^J^E 
^>^':^-^r'aboT. RabS GDP/GTP^m-RSiSitSSSfg'^Se^fcRabS GDP/G 

lO 0 4 1 J 

yfa^^^y3^^M&Kt^-7'::i^^^>3t<Dm'k. isXXf. RabS GDP 

/GiF^^^fZ-mm ^nm^mi^nt Rabs GDP/oTP^mRSjjsBs ^^toht^ 

o 

[0 0 4 2] 

tfj:hmB. (^jx.(f. mmm mnmm . m^xm^mmm. ^m^tmm. 

[0 0 4 3] 

z<DXd^j:mmM (mm) {i. 7^^')-:=-y^izx^mn^*itzmM (mm 

[0 0 4 41 
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immm] 

10 0 4 5] 

mmm i j 

(1) Rab3 GE?t^^^n:^^*itzy y hS&iM(DmM 
J. Biol. Chem., 277. 9629-9632 (2002) tc|e^$tLfc:^^iCt^£oT, 7 y b 

Xoi^y y hm^'hCSVm^^mmLfZo m^i. /^yyr-k (20 m Trls/HCl 
(pH7.5), 1 mM EDTA, 1 mM DTT, 0.8% n-^ ^^)V^^)Vzi\£y / K) ^fflv^T 
tttiiL. ttmtJ (#2 mgO^J'^/N-^) mahZ Gmm^m'm.Ltz-fU7-y(y 
k^yru~:^\£-X (20/ilM») i*(C4'C-e-B^fei^aL7to /^"-y^r-A 

7- (60 mM Tris/HCl (pH 6.7). 3% SDS, 2% (v/v)2-^ 7° h ^J' y 5% 

^fo;^Co 9 7'3;f.^f->3 (/^'^ FNo.l). pl60(/^> KNo.3)-eLTp6 

0(/^"> KNo.4)Ofl&ir, Rab3 QWb^^mtM^fifz^tz^<D^ y -f^i^ (y^^> KNo 
.2);^^~ltl±l$n/c (miOA) o 
[0 0 4 61 

fia^Wt3:$4t/::o J; f). pieO^J^ti hcDNA 

if>T- (KIAA0541, GenBankT -t y v a >#-^AB011113) ^-(^M^^fl^ T ^ 7 
^@£^|J ^ ^tf ^ i: lb Jiini ^ o /Co 
[0 0 4 7] 

'SriS, TSe (5) ICi^fidlw, pl60(i7-/3;f^'^>3 i:^'g-#:^fM-r^ 
c:i::6sfiJ^Lfv:<7)-e. J^JIT. pieo^^T'n^.^^^y 3 9 7'3;f^^>3^7 
rn^^'^>3 a tH^o 
[0 0 4 8] 

ttSfiE# 2 003-3058864 
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(2) ^^i^u-^y-^'t—^AM^^^ 

KIAA0541 cDNAli. *^3.5kb<7)n--rV ^ ^^"7 V-A#jJi3 K>«:^ 

tf;6^ i^^.$:M^PI$&=' K>^^^^-CV^/;:o i/i. KIAA0541 cDNAOK^iJtiH h 
^ y A<7)BACi^ n - > tLTV^fz (GenBankT ^"tyi^a >'#^AC007052i3 <t 
tfAC008006) o Z.oymWi'^&mtLX. \^Yyf^^^^y^P cDNAOS'*^ 

;i)7t:i6t::PCR=^tf 0 7^0 M^^lfm^^tlXr <D ^ ^ lltfofzo ATG GCA GGA AAC A 
GC err GTT CTA CCC ATT GTT C 3 ) /GTT GTC ATT GCC AGC CCT TCT T 

cACTTccc imm^^) (Dnm^m^^-^y^-^—^'^ v^mtfLfzo mm 

jt=S:. h >L^McDNA (CLONTECH) ;6>P>^tt'b07'9-r-7-=^fflv^Tiii|igLf^o PC 
R0!^{ipCR4 Blunt^^ ^- (Invitrogen) n - > L^^o DNAv- 

i^y^^^. VT-'^^v^^m^-^^— v3>-aicJ:'5. DNAv-^-x>^t- (ABI 
PRISM 3100 Genetic Analyzer, PE Biosystems) X^n^fzo ^<7)$g*> Itll.Okb 

[0 0 4 9] 

11 h 9 7" 3 ^ f - > 3 y3 cDNA<7)^S75^ - OcDNAgffK- ^KIAA0541 cDNAtC 9 ^ 
y-i^sy-r^hZt-C^Whtifz imm-^l) o K$tt^§6g(±l,490T 

^ y m?)^ ^ . ttm±<7)^T»iii63. 808-e^ o (ee^ij#^ 2 ) o b ^ -7' 

n^.;?-f->3 ;3fi70(7)WDKy-f >=^-^^-C'V^fz (HI OB) o 

<7)cmk^ym293mmKVyy^y:^^ VL. MfflmtJ^SDS-PAGEti^o^it. 

6tjlC{±J^JLT<7)J:^l^^fo7to pCMVFa^-/3^^^>3 ^ (Tlfi (3) *HE 
K293fffl^l^ h9>y^-7i^hL. 'e<7)*fflia<7)?#l»i^^SDS-PAGE (10%4^° T 'J 
;l/T^ K'i^^-'V) l^J^i^tt. ^v>-Ci7L9 7'='^-^^> 3 /?-lt/L# (TIE (3) 
^fflv^fc-irJ-X^vro-yr-'f >^'7&^^tf^ti./co ^tPIi: L -CHEK293^MMii^ ^ 
yyYBi^^'eiy^^^-V^. |SHillSDS-PAGEll75-lt. ^v^T J-;^ ^ 

^>^'=^^fofco ^^-^^160^^(0^ y^^^^mm^fifz mi<oc 

) o Bllc0C4^> ^v->limT<7)S>)-e*^o V->1, WSHEK293TO(lA^ 
gSeK)> V- > 2 , pCMVFa^ y:n^.^^y3fi'khyy^y^^ b L/;HEK293 
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[0 0 5 0] 

E b ^ -7^3 ^> > 3 /? {i. 7 >y b 1^0(06033111^7 ^ -b ^ v a >#-^AF305813) 
h t hWDR7(GenBankT ^ -t y v a > #-^XM028588) \zmzm.mm^^^-\^f^o TRA 

0 {±:ins-c. T0F-/3iH-14«*^-e^mi-^^&Ki:i^'^I^^^^'^^'^-'^'^ 

<7)^H|{±^'^ti.rv^^v^ (Cytogenet. Cell Oenet. 88, 324-325, 2000) o 
[0 0 5 1] 

(3) ^rn^.^^^ 3 /3 lc*t-r^^/L#'7)P^ 
__,.^^^^^3 ^ (7)^11^ ^ ^ - =^ ^ pGex4T-l (Amersham Biosciences Inc 

) ^m^^xmm t fzo mmm^t ^ -7^3 ^ ^ > 3 ^ oj.:j.to r ^ / mum ^^/^ 

'Cx.-tzo pGex4T-l 7 r n ^ ^ > 3 y9 -U T ^ / m#^487-625 ; pGex4T-l y f 
n ^-^ ^ ^ > 3 y3 -2. r ^ y mi^-^615-920o 
[0 0 5 2] 

GSTi!l>'^^5'>/^•^fiE. coli-ei&m^-^. "7 T n ^-X (Am 

ersham Biosciences Inc.) ^fflv>-Cffl^U/io i^IT. i: LrGST-^ ^ ^ > 
3 ^-ij3j:0^-2=&-etL-e^tLfflv^-C'>-it^^^°'; ^D--^;VtlL7-r3^^^^>3 /3-1 
i3j:^f-2t/L#=^f^J^t. NHS-im<k-fe-7Tn-Xlf-X(Amersham Biosciences 
Inc. ) t^^fjLlf. ^ * W^-B- L ^ <7) ^ ffl V > -C T 7 ^ ^ T- -f - fflM t o 

[0 0 5 3] 

(4) ^y^n^^'^>3 ^<7)aiifei3J:«B&T(subcelluIar)0^^<7)^lt 
. hai^(7).-i.^v^^>-h(^20/.gSS«)^SDS-PAGEtC;^>^lt. 

flST^^l^ov^-CJi. ^ y h:^la<^'J^^v^:^-h^> «TMb (J. Biol. 
Chem.. 265. 11872-11879 (1990)) > #®^(#10A/gSeS) ^Sr-ett-e-ttSDS-PA 

Rab3 GEPj^L#^fflv^-Ci>^X^>7'a y-r^ >^'^^fo7^Co 
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[0 0 5 4] 

C <7)|g*. II i ^ ^ 9 y n ^-^ ^ ^ > 3 /? « K^mm t -C 

v>^^h>{>^'H^^5i'Hc=^o7t (|12<7)A) o flE5-e<;o«v^;vT^^fllWti<t 

^yn^>^^>3 /J^^^XSVS^^'lIJ^^SJK-e*)^-^^^!-^- (I12<7)B) o S 
2<^BH43tt^ia-^{iJ^T<7)li53'^^^-ro ^•/n;t>^'^>3 /?. Rc-3 

9 7-3^^ 3 a. GEP. Rab3 GEP. Ho, jJ^-^ev^^^- h®^. PI, 

V 'j MB^. P2, ffiv^7°hy-A®5^. P3, ^^ny-Aiil^. S, pivg'ttllfl 
Mli^> P2A. ^J-';>iil^> P2B. /hflg^iSii^rf^VvIt^^®^. P2C, v 
|.y_i,iSi^^ P2D, 5 h3>Ki;TM^> SS, vf-7'Xpr?#141ii5^> CSV. 

[0 0 5 5] 

-r^ 7.mMty y — 0. Biol. Chem., 27 

7, 9629-9632 (2002)) lIov^Tl&SmT^^Mtim (Biochem. Biophys. Res. 
Commun., 202, 1235-1243 (1994)) ^tfo/to 
[0 0 5 6] 

[0 0 5 71 

ij-^Kt^^fz (|lI3 0Aai:Ab) o H 3 <7)Aa{±> 7. ?»mCA3^it . Abfi. ^ ^ > 
^^^-^_n>miS«(it«20B@)-t?*>^o fB^{iJ^:iTOii 0 ■e*;i)o SR, 
SL, SP, ft^ii. 30 /.mo 

[0 0 5 81 

^fz^ i&^2 2 0gO::i^-n>=&. t^7r3^^^>3 ^-It/L^-C^feLT^^ 
(I1I3<7)B) o |13OBlCi3V^-C/-^"-{±200 nm=lr^i-o C:<7)^:i:{i, 9^3^^ 
-f->3 /3 7{)^^v-^7°>^/h^i:Wii1"'5>ii:^^t/i (0 3^7)6) o 
[0 0 5 91 
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[0 0 6 0] 

(5) yy':n^.^^y 3 ^izM-t^. yya^^^'f-y 3 a. ^h3 GEFi^XXMabS 

?tl^tr=SrSDS-PAGE T ^ J^T ^ WJV) tc^^t. m^^XtKy -f^ ^ ^ ^ 

^rn^.^-f-;/3 /?-2t»^fflv^7t:^^V»t;{±> ^-fCS M NaCl$fc{±l% CHA 

ps-e-^^L. ^v^-esDS-PAGE (8%*°'; r^'))^T^yy)^) tc^^^t, $61^^- 
^y3 iB-2\%mzih^mmm. ac^. Nacit/cacHAPs^iia^tfofz. 

y n ^ > 3 /? -2t;i:'ft: i ;2, %mn^'^<r>^^x^ h ^ o 

[0 0 6 1] 

^?«$tLfc ([14<7)Aa) o ^y^a^^^^y 3 /3:b^^(D^Jii^^m^^X?2C 

mtiJi'- ^^s?;tl^ ^tifzt^. v-fu^^^y 3 a if1^-%mtW ^ ( 

IlI4 0Ab) o ijiy-r=i^-^i^^y3l3-2tjii^KX^^^^Siit^^f^fz^'^^^^'f' 
y3aisXX/'7y^^-^^y3l3^. 0.5M NaCl t fzm% CHAPSO t'i^ h 7&-T-^ 

Hv^lc^Sl^t-f. H^'b;&-tc|Wji:55'^=-it^-e^fe^^7t: (114<7)Ac) o ^7'^^.^ 
-f->3ai:^:?':3^^^>3^ti. IM NaCl-e-g^Ti^ l%T-':t ^ v n h t?^ 

[0 0 6 2] 
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i:Rab3 GEP. LTE. col i. f^tfT^cRabS GAP(7)#|j!l;$X-9-r:3- - y h(pl50)(7)^ 
il^J^-^-^'T'-'l/^M^L/c (J. Biol. Chem., 272, 3875-3878(1997). J. Biol. C 
hem.. 273, 24781-24785#HS) , ^rn^.^J'^y 3 a {iE;^=SjM&K^<7)T% 

::iy^i-y V-^ > 7°^'^ ^E. col i ^m^mT^- ^ffl*:-^ ^ ^ ^ t fi^^^J L T 
v^j^v^o -etLk9)x.. -^m<7)yy':^^^^> 3 «> is 3 « 3 /3 (Tj^^-^-^^^ 

-i yk'ty TU-7.\£-X\zj^^Lfz^'7-f^^^^y3 /?-2tn[#^=^fflv^-C. P2C 

OHi^-e. T'nx^ >A-b>'Tn->?.tr-Xtc^^t7ttn:9r3^^^>3 ^8-2 
ijiilf^m^^X?2Qm5^i)^h^^m'^^fz'7f=i^9^y 3 at3 p<r>^^mt 

. 3 a ^ 3 yS^^'^^^-r^/'ci^tC, IM NaCl-Ci^^^^^x/io If-X J; i9 $ 

[0 0 6 3] 

t»1tL/::o yy:n^^^y3 /3^^}^-X{zmLXii. Mit^c7)-7°n > =r-;nc 
^o^i (GIBCO BRL) pFastBac Hta 9^3^-^^^ 3 /? ^fflv^T. ^-Trr^^^f- 
>3 /?cDNA^:^o/^^j.n'>^;i/;^?:?i#L. /^"^o- n ^ =SrHigh Five ce 

ll(Invitrogen)tC h ^^X^i^ h LfCo #«<7)Wt±itJ (Smg^fiK) ^^■^^■y7 

^tL/ctn:9 7'3^i^^>'3 /?-2trL#t*l^4'CT— Bfel^gLfCo 9y3^>^-^> 
3 a^-^lf-XtcWLTti. lUi6li. rnx^ >A-f7Tn-;^lf-Xt;fg>a'^ 

;^L7t:t/L^7'^^. 3 /3-2^Xi^^m^^r^ ^ 7 n ^> ^ ^ > 3 a i: 3 /?<7)1eI^# 

^±ffi<^P2C®5?->6-'b^^?»^-t*:/io ^v>-e^ :t> ^ ^ > 3 a ^ IM NaCl* 
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#0 2002-319521 



^- V : 18/ 



*P2CIi^76>'b|SI«t^^^»^-^> -^v^tT'CS M NaCl^^tf/^-;/-7r-A-ee- 
[0 0 6 4] 

ij 3 > If ^ > hRabS GEPt TttiGAP pl50«:. n > If f- > h ^ ^ ^ > 3 

fci^fit/to ^^c-^. if-X±lc@^$ttfctn:9-r3^i^^>3 ^-2^^ic<t 
0 . P2C®^/J'^ ib^7'n^^i5'^>3«i3J:i[f3/3 $ e- X ^0 
.5 M NaClT'^?^t. Rab3 GEP^fciiGAP pl50^ If-X ii^lll^S tfco «^«<7) 

^tt^=&SDS-PAGE (8%*°';r^^;;vT^ K^^i') i^^^tt. Mv^-ri^--7v- 

y i; i; r > h J: ^ V/A'^'^'fe^ fctitrCRabS GEP^ L < (iGAP plSOtfL'ft: 

^^^v^/^-^oi^^ >-7 n ■;'f-^ > i^^^^f ofco |g:^^EI4<7)Bal~Bb2tc^i-o Ba 
{i. ^^3^-^^^>3 a7&^^#g^L7t:e-X\ Bb(i. ^ ^ > 3 ^ ^^^^M-a* t 

fce-X=Sr^t. m^ti. l:6^Tiab3 GEP> 27i»%ab3 GAP pl50^r^-ro 
[0 0 6 5] 

- <7)|g^, ^y'u^-^^^y 2 /? {i <; 3 > y > Rab3 GEPl^^fb^a^a^t^^^-B- 
t ^^:6^ ^ y 3 ^ f - > 3 a {i^-^ L ^ o 7t (HI 4 <7?Bal i3 J: t/"Bbl) o ^t^*^ 
{±Rab3 GEPlcE^^^tfc^^ \\.^WWimz.\tZ.<r>^^\t. ^-fuy^^^y2>p 

L-cm'g-'ft^<7)V^-f;^^>. Rab3 GAPtC{i|g^L^>{>-o7t (|il4<^Ba2, Bb2(^^#t:: 
10 0 6 6] 

CSV®^<7)ttmtJ^> tSRabS GEPt;t{iGAP pl50^5L#lC J: ;i,^SWl^^^lt7t 
o ^^|g?»t?^SDS-PAGE (8%*°';r^';^WT^ K^^V) lC:6-tt. Mv^T^abS 
GEP t (iGAP pl50*n:#'e L 7 7' n ^ > 3 a t/Cfl^is i fjt ^ r n ^ ^ ^ 
>3 /?-ltn:'(*:=^fflv>fz't7i>'.^ -y-r-f >i/^^To/io =S: El 4 OCais i 



miiE# 2003-3058864 



#M2 002-319521 



^-v: 19/ 



Vm^^to Cafi. mahZ GEPin:#^Mv>fc^5S»tl> Cb(±. fctRabS GAP pl5 
[0 0 6 71 

. mabS QE?tfzitmah3 GAP plSO^Jtft^^fflv^-C^a^'ti. RabS GEPifcfiRab 
3 GAP plSOiC i i9 -l: L-C*^^av»$ ttTt: (HI 4 OCaio J: <JCb^ ^ Cf 1 O 
A#BB) o 
[0 0 6 81 

m^-r^t. ztih(7)^^ii. mm^nfzm^'(:\ 9y=?^->i^f->3 /?75^ a: 

^6^J{CRab3 GEPtcM^L, tfz. ^fWJ^O^^^^fcr^^fitJiCRabS GAPiCf^-g- 
-r>i.it^^1-o lI14co^*<i. 3o6D^*t^L7tll^<7)|ia^«-r^*^o 

[0 0 6 91 

^:i3> HWJl r'fflv>(btL/c^ab3 GAP pl50t/t#. *)LRab3 GEP^ft^is J: fit 

^r'n^s^f-^ 3 a^Xi^a^ J. Biol. Chem., 277, 9629-9632 (2002). J. Biol 
. Chem., 273, 24781-24785 (1998) *5 J: ?/J- Biol. Chem., 273, 34580-34585 ( 

mB)izMim.^fifz:fjm^^ ^mM^itrz-?^^"^^ ^^-i-}^m3ih3 gap pi5o 

ijii^. ^^^yi?'} i^T^-i- )Vmab3 GEPfeL#:^ y y }- ^°') ^ n^i^ 

y-f3^^^yZ a^^-^hho J. Biol. Chem., 277, 9629-9632 (2002)i:{i 
, &b3 GEPifL#:^ /ctiRabS GAP pl50t;L^^fflv\ yy'a^^^y 3 amah3 
GEPt^ctiGAPtcJ; ^C^m^i)^h^K^it^^^^n'^fihZtt^7^^^X^^h 

o 

[0 0 7 01 

L - 'J V > ^ n - h 1 7t i ;i/-e 1 X 1 0 ^<Dm^^mmm?c-i2^mm t 

y-r^^^^y 3 j3)^mct(Dm^i'y^-^^^t LX^^t^pCm rayc:pl60=S: 
h Lfco pCMV mycJi^ J. Biol. Chem, 272, 11943-11951(1997) 
K$m^fir\y^^o pCMV myc:pl60(±> 9y=r^i^f-> 3 ySOT 5 y^SB^iJ 1 ~1 
490 (^ft) ^3- Ki-^DNA*. 7 7"n^>i5'^>3 /? tmyctOill-^SfiK^ 



ttlSE# 2003-3058864 
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[0 0 7 11 

h9>;^-7aii> V3 >(7)2 S^^^c. -^i. •i'i^^tJS : 4.7 mM) 

jg:;^'; -^AM^fcfii^:^'; -^A (:^7 >; -^A^jtJg : 60 mM) 0/-?y7r-^ 
jfJOx^^Co 3 713^? 1 h Lfzf^. ±ft^'ic^«£.$*t/::^ft*;i/ 

(GH) S.«flttC^$tL/;(2IOfi^. hGHELISA^-yb (n-yv:xttM) IC 
TSiJ^t/co ±yttf^:S.(:>*«'4^OGH^ab^?-^7tfi^l00%t LT. ^S^^tf^^ 

tL/irGHcT^fiJ-a- (o/o) htT^JIt/^io 
10 0 7 2] 

iitint7t^«*;i'^>oifettifi> pieo^n^^-iir'Si tic J: f)7.o%*-e?p$ij$ 

[0 0 7 3] 
[0 0 7 4] 

imm] 

<110> Ji— if^^^^aCEisai Co., Ltd.) 
<120> v7'3;f^^>3^^SeM 
<130> P-9956 
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<160> 4 

<210> 1 

<211> 4473 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> CDS 

<222> (1)..(4470) 



<400> 1 

atg gca gga aac age ctt gtt eta eee att gtt ett tgg ggt cga aaa 48 

Met Ala Gly Asn Ser Leu Val Leu Pro He Val Leu Trp Gly Arg Lys 

1 5 10 15 

geg eee aca eat tgc ate tea geg gta ett tta aea gat gat g^ gee 96 

Ala Pro Thr His Cys He Ser Ala Val Leu Leu Thr Asp Asp Gly Ala 

20 25 30 

acg ate gta aca gga tgt cac gac gga caa ata tgt etc tgg gat ctt 144 
Thr He Val Thr Gly Cys His Asp Gly Gin He Cys Leu Trp Asp Leu 

35 40 45 

tea gta gaa etg eaa att aat eet ega gea etg ttg ttt ggt eat aea 192 
Ser Val Glu Leu Gin He Asn Pro Arg Ala Leu Leu Phe Gly His Thr 

50 55 60 

gca tea ate act tgt ttg tet aaa get tgt get tec agt gac aaa eag 240 
Ala Ser He Thr Cys Leu Ser Lys Ala Cys Ala Ser Ser Asp Lys Gin 
65 70 75 80 

tat att gtg agt gca tct gaa agt gga gag atg tgc etc tgg gat gtg 288 
Tyr He Val Ser Ala Ser Glu Ser Gly Glu Met Cys Leu Trp Asp Val 
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85 90 95 

agt gat ggc aga tgt att gaa ttt aca aaa tta get tgc aca cat act 336 
Ser Asp Gly Arg Cys He Glu Phe Thr Lys Leu Ala Cys Thr His Thr 

100 105 110 

ggc ata cag ttc tac cag ttc tct gtt ggg aat cag cga gaa gga agg 384 
Gly He Gin Phe Tyr Gin Phe Ser Val Gly Asn Gin Arg Glu Gly Arg 

115 120 125 

ctt tta tgc cac gga cat tac cct gaa ate ctt gtt gtg gat get ace 432 
Leu Leu Cys His Gly His Tyr Pro Glu lie Leu Val Val Asp Ala Thr 

130 135 140 

age ctt gaa gta tta tac tec tta gta tea aag ata tea cca gac tgg 480 
Ser Leu Glu Val Leu Tyr Ser Leu Val Ser Lys He Ser Pro Asp Trp 
145 150 155 160 

att age tec atg agt att att cga tec cac cga aca caa gag gac aca 528 
He Ser Ser Met Ser He He Arg Ser His Arg Thr Gin Glu Asp Thr 

165 170 175 

gtg gta gea etc teg gtg act ggc ate etg aag gtc tgg att gtt ace 576 
Val Val Ala Uu Ser Val Thr Gly He Leu Lys Val Trp He Val Thr 

180 185 190 

teg gaa ata agt gac atg cag gat act gag cca ata ttt gag gag gaa 624 
Ser Glu He Ser Asp Met Gin Asp Thr Glu Pro He Phe Glu Glu Glu 

195 200 205 

tec aaa cca att tat tgt cag aat tgc caa age ate tct ttt tgt gea 672 
Ser Lys Pro He Tyr Cys Gin Asn Cys Gin Ser He Ser Phe Cys Ala 

210 215 220 

ttt aca caa agg tea ctt ttg gtt gtg tgt tee aaa tat tgg agg gtg 720 
Phe Thr Gin Arg Ser Uu Leu Val Val Cys Ser Lys Tyr Trp Arg Val 
225 230 235 240 

ttc gat gee gga gac tat tec ttg ttg tgt tea ggt ect agt gaa aat 768 

ffiiE#2 003-3058864 
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Phe Asp Ala Gly Asp Tyr Ser Leu Leu Cys Ser Gly Pro Ser Glu Asn 

245 250 255 

gga cag aca tgg acc ggg ggg gac ttt gtc tea tea gat aaa gte ate 816 
Gly Gin Thr Trp Thr Gly Gly Asp Phe Val Ser Ser Asp Lys Val He 

260 265 270 

att tgg aca gaa aat ggg caa agt tat att tac aaa eta cct gee agt 864 
He Trp Thr Glu Asn Gly Gin Ser Tyr He Tyr Lys Leu Pro Ala Ser 

275 280 285 

tge ett eea get agt gat tea ttc cge agt gat gtg ggg aag gca gtt 912 
Cys Leu Pro Ala Ser Asp Ser Phe Arg Ser Asp Val Gly Lys Ala Val 

290 295 300 

gaa aat tta att ect eet gta caa eat ate etc ttg gat cga aaa gat 960 
Glu Asn Leu He Pro Pro Val Gin His He Leu Leu Asp Arg Lys Asp 
305 310 315 320 

aaa gag ttg eta att tgt cct cct gtt act egg ttc ttc tat gga tgc 1008 
Lys Glu Leu Leu He Cys Pro Pro Val Thr Arg Phe Phe Tyr Gly Cys 

325 330 335 

aga gaa tat ttc eat aaa etg tta att cag ggt gat tct tct gga agg 1056 
Arg Glu Tyr Phe His Lys Leu Leu He Gin Gly Asp Ser Ser Gly Arg 

340 345 350 

ttg aat att tgg aac ata tea gae aca get gat aaa cag gga agt gaa 1104 
Leu Asn He Trp Asn He Ser Asp Thr Ala Asp Lys Gin Gly Ser Glu 

355 360 365 

gaa ggg etg gca atg aca act tct att agt ttg caa gag gca ttt gat 1152 
Glu Gly Leu Ala Met Thr Thr Ser He Ser Leu Gin Glu Ala Phe Asp 

370 375 380 

aaa etg aat cct tgt cct get gga att ata gat cag etg agt gtg att 1200 
Lys Leu Asn Pro Cys Pro Ala Gly He He Asp Gin Leu Ser Val He 
385 390 395 400 

maE# 2003-3058864 
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ccc aat agt aat gaa cct ctt aaa gta act gca agt gtg tac ata cca 1248 
Pro Asn Ser Asn Glu Pro Leu Lys Val Thr Ala Ser Val Tyr He Pro 

405 410 415 

gca cat gga cga ctt gtt tgt ggt cgt gaa gat gga age ata gtt att 1296 
Ala His Gly Arg Leu Val Cys Gly Arg Glu Asp Gly Ser He Val He 

420 425 430 

gta cct gcc aca cag acg gcc ata gta cag ctg ttg caa ggg gaa cac 1344 
Val Pro Ala Thr Gin Thr Ala He Val Gin Leu Leu Gin Gly Glu His 

435 440 445 

atg etc aga aga ggt tgg cca cct cac aga aca etc cgt ggt cat egg 1392 
Met Leu Arg Arg Gly Trp Pro Pro His Arg Thr Leu Arg Gly His Arg 

450 455 460 

aac aaa gtc aca tgt ttg eta tat eet cat eag gte tea get egg tat 1440 
Asn Lys Val Thr Cys Leu Leu Tyr Pro His Gin Val Ser Ala Arg Tyr 
465 470 475 480 

gat caa aga tac ctg ata tet gga ggt gtg gat ttt tea gtc ata att 1488 
Asp Gin Arg Tyr Leu He Ser Gly Gly Val Asp Phe Ser Val He He 

485 490 495 

tgg gac ata ttt tct gga gaa atg aaa cat ate ttc tgt gtt eat ggt 1536 
Trp Asp He Phe Ser Gly Glu Met Lys His He Phe Cys Val His Gly 

500 505 510 

ggt gag att act caa ctt eta gtt cca eet gaa aac tgt agt gea aga 1584 
Gly Glu He Thr Gin Leu Leu Val Pro Pro Glu Asn Cys Ser Ala Arg 

515 520 525 

gta cag cac tge ate tge tet gta gee agt gac cac tea gta gga ctt 1632 
, Val Gin His Cys He Cys Ser Val Ala Ser Asp His Ser Val Gly Leu 
530 535 540 

eta agt ttg cga gag aaa aaa tge ata atg ttg gca tct cgt cac ctt 1680 
Leu Ser Leu Arg Glu Lys Lys Cys He Met Leu Ala Ser Arg His Leu 
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545 550 555 560 

ttt cct att caa gta ate aaa tgg agg cct tct gat gat tac ctg gtg 1728 

Phe Pro He Gin Val He Lys Trp Arg Pro Ser Asp Asp Tyr Leu Val 

565 570 575 

gtg ggg tgt tea gat ggt tct gtg tae gte tgg caa atg gat act ggt 1776 
Val Gly Cys Ser Asp Gly Ser Val Tyr Val Trp Gin Met Asp Thr Gly 

580 585 590 

gca ttg gat cgt tgt gtg atg ggg ata aea gea gtt gag att eta aac 1824 
Ala Leu Asp Arg Cys Val Met Gly He Thr Ala Val Glu lie Leu Asn 

595 600 605 

get tgt gat gaa get gtt cct get get gtt gat tea ctt agt cat eca 1872 
Ala Cys Asp Glu Ala Val Pro Ala Ala Val Asp Ser Leu Ser His Pro 

610 615 620 

gca gte aac eta aaa caa get atg aeg aga cgt agt ctt get get ctt 1920 
Ala Val Asn Leu Lys Gin Ala Met Thr Arg Arg Ser Leu Ala Ala Leu 
625 630 635 640 

aaa aat atg gee eat cat aag eta eaa ace ctt gea act aac etc ttg 1968 
Lys Asn Met Ala His His Lys Leu Gin Thr Leu Ala Thr Asn Leu Leu 

645 650 655 

get tct gag gea tct gac aag gga aat tta cct aaa tat tct eat aac 2016 
Ala Ser Glu Ala Ser Asp Lys Gly Asn Leu Pro Lys Tyr Ser His Asn 

660 665 670 

tec ctg atg gtt eaa gea ata aag aea aac eta aea gac eeg gac ata 2064 
Ser Leu Met Val Gin Ala He Lys Thr Asn Leu Thr Asp Pro Asp He 

675 680 685 

eat gtg eta tte ttt gat gtg gaa geg ttg att att caa etc ctg act 2112 
His Val Leu Phe Phe Asp Val Glu Ala Leu He He Gin Leu Leu Thr 

690 695 700 

gaa gaa gee tct agg eeg aat act get ctt att tec eca gag aat ttg 2160 
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Glu Glu Ala Ser Arg Pro Asn Thr Ala Leu He Ser Pro Glu Asn Leu 
705 710 715 720 

caa aaa gca tct ggc agt tea gac aaa ggg ggc tct ttt tta act gga 
Gin Lys Ala Ser Gly Ser Ser Asp Lys Gly Gly Ser Phe Leu Thr Gly 

725 730 735 

aaa cga gca gca gtt etc ttc caa caa gtg aaa gaa acg ate aaa gag 
Lys Arg Ala Ala Val Leu Phe Gin Gin Val Lys Glu Thr He Lys Glu 

740 745 750 

aae ate aag gaa eae etc ctt gat gat gaa gag gag gat gag gag ata 
Asn He Lys Glu His Leu Leu Asp Asp Glu Glu Glu Asp Glu Glu He 

755 760 765 

atg agg eag aga agg gaa gaa agt gat eet gaa tat egg tec age aaa 
Met Arg Gin Arg Arg Glu Glu Ser Asp Pro Glu Tyr Arg Ser Ser Lys 

770 775 780 

tea aag eca ttg ace eta tta gaa tat aat tta act atg gac act gca 
Ser Lys Pro Leu Thr Leu Leu Glu Tyr Asn Leu Thr Met Asp Thr Ala 
785 790 795 800 

aag etg ttt atg tee tge ett eae gee tgg ggt ttg aat gaa gta etg 
Lys Leu Phe Met Ser Cys Leu His Ala Trp Gly Leu Asn Glu Val Leu 

805 810 815 

gat gaa gtt tge etg gat ege ett gga atg etg aaa eee eae tge aee 
Asp Glu Val Cys Leu Asp Arg Leu Gly Met Leu Lys Pro His Cys Thr 

820 825 830 

gta teg ttt ggc etc ttg tea aga gga ggc cat atg tea etg atg etg 
Val Ser Phe Gly Leu Leu Ser Arg Gly Gly His Met Ser Leu Met Leu 

835 840 845 

ccg ggt tat aat cag cet get tgt aaa etg tea eat ggg aaa aea gaa 
Pro Gly Tyr Asn Gin Pro Ala Cys Lys Leu Ser His Gly Lys Thr Glu 
850 855 860 



2208 



2256 



2304 



2352 



2400 



2448 



2496 



2544 



2592 
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gta gga agg aag ctg cca gcg tct gag gga gta gga aag gga act tac 2640 

Val Gly Arg Lys Leu Pro Ala Ser Glu Gly Val Gly Lys Gly Thr Tyr 

865 870 875 880 

gga gtg tec cgt gcc gtc acc aca cag cat etc ctg tct ate att tct 2688 

Gly Val Ser Arg Ala Val Thr Thr Gin His Leu Leu Ser He He Ser 

885 890 895 

ttg gca aat act tta atg agt atg acc aat gca act ttt att ggt gat 2736 
Leu Ala Asn Thr Leu Met Ser Met Thr Asn Ala Thr Phe He Gly Asp 

900 905 910 

cat atg aag aag ggt cct acc agg cca cct aga cca age ace cca gae 2784 
His Met Lys Lys Gly Pro Thr Arg Pro Pro Arg Pro Ser Thr Pro Asp 

915 920 925 

ctt tct aag gca agg ggt tec cct cca act tec agt aat att gtg caa 2832 
Leu Ser Lys Ala Arg Gly Ser Pro Pro Thr Ser Ser Asn He Val Gin 

930 935 940 

gga cag att aaa caa gtt get gca cct gtc gtt tec get egg tct gat 
Gly Gin He Lys Gin Val Ala Ala Pro Val Val Ser Ala Arg Ser Asp 
945 950 955 960 

get gat cac tct ggc tct gac cct cct tct get cct get tta cat acc 
Ala Asp His Ser Gly Ser Asp Pro Pro Ser Ala Pro Ala Leu His Thr 

965 970 975 

tgt tte tta gta aat gaa ggt tgg agt cag tta get get atg cac tgt 2976 
Cys Phe Leu Val Asn Glu Gly Trp Ser Gin Leu Ala Ala Met His Cys 

980 985 990 

gtt atg ctg cca gac eta ctg gga ttg gat aaa ttt agg cct cec ctt 3024 
Val Met Leu Pro Asp Leu Leu Gly Leu Asp Lys Phe Arg Pro Pro Leu 

995 1000 1005 

ctg gag atg ctg gee cga aga tgg caa gat cga tgc ttg gag gtg 3069 
Leu Glu Met Leu Ala Arg Arg Trp Gin Asp Arg Cys Leu Glu Val 



2880 



2928 
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1010 
aga gaa 
Arg Glu 

1025 
gag cag 
Glu Gin 

1040 
tta cct 
Leu Pro 

1055 
gaa gcc 
Glu Ala 

1070 
gaa gca 
Glu Ala 

1085 
ate acc 
He Thr 

1100 
tct aca 
Ser Thr 

1115 
tta ctt 
Leu Leu 

1130 
cct aaa 
Pro Lys 

1145 
gga ttc 



gcc gca cag 
Ala Ala Gin 

gca ggc agg 
Ala Gly Arg 

cag tac ata 
Gin Tyr He 

gcg cag act 
Ala Gin Thr 

aaa gtc cag 
Lys Val Gin 

act ggt tgc 
Thr Gly Cys 

tct tac gag 
Ser Tyr Glu 

gga gta ata 
Gly Val He 

eta ttg acc 
Leu Leu Thr 

ggg ttg act 



1015 
gcc ctg 
Ala Leu 

1030 
aag gaa 
Lys Glu 

1045 
gac cac 
Asp His 

1060 
ate ace 
He Thr 

1075 
gag gaa 
Glu Glu 

1090 
tta tea 
Leu Ser 

1105 
gaa aga 
Glu Arg 

1120 
gga get 
Gly Ala 

1135 
aga cct 
Arg Pro 

1150 
agt ggt 



ctt ctg 
Leu Leu 

gcc att 
Ala He 

gtc ata 
Val He 

aeg get 
Thr Ala 

gag cat 
Glu His 

agt gtc 
Ser Val 

egg aag 
Arg Lys 

gaa ttt 
Glu Phe 

cga age 
Arg Ser 



gcg gaa 
Ala Glu 

gat gcc 
Asp Ala 

tea cct 
Ser Pro 

cct gat 
Pro Asp 

gac ctt 
Asp Leu 

cea caa 
Pro Gin 

caa get 
Gin Ala 

ggt get 
Gly Ala 

tct age 
Ser Ser 



gga tec aac tac 



1020 

ctg aga 
Leu Arg 
1035 

tgg get 
Trp Ala 
1050 

gga gtc 
Gly Val 

1065 

gcc tea 
Ala Ser 
1080 

gtt gac 
Val Asp 
1095 

atg aaa 
Met Lys 
1110 

acc get 
Thr Ala 
1125 

gaa att 
Glu He 
1140 

caa att 
Gin He 
1155 

teg ctg 



aga att 
Arg He 

cct tac 
Pro Tyr 

aca tea 
Thr Ser 

ggg cct 
Gly Pro 

gat gac 
Asp Asp 

aaa att 
Lys He 

att gtt 
He Val 

gaa cct 
Glu Pro 

cct gag 
Pro Glu 

gcc aga 



3114 



3159 



3204 



3249 



3294 



3339 



3384 



3429 



3474 



3519 
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Gly Phe Gly Leu Thr Ser Gly Gly Ser Asn Tyr Ser Leu Ala Arg 

1160 1165 1170 

cat act tgc aag gca ctg acg ttt ctt ctg eta cag cot cca age 3564 
His Thr Cys Lys Ala Leu Thr Phe Leu Leu Leu Gin Pro Pro Ser 

1175 1180 1185 

cec aaa ctt cct cca cac age act ate cga aga aca gcc att gat 3609 
Pro Lys Leu Pro Pro His Ser Thr He Arg Arg Thr Ala He Asp 

1190 1195 1200 

ctg att gga cgt ggg ttc act gtt tgg gag cct tac atg gat gtg 3654 
Leu He Gly Arg Gly Phe Thr Val Trp Glu Pro Tyr Met Asp Val 

1205 1210 ' 1215 

tec get gtt ctg atg ggg ctt etc gaa ctt tgt gcc gat gcc gag 3699 
Ser Ala Val Leu Met Gly Leu Leu Glu Leu Cys Ala Asp Ala Glu 

1220 1225 1230 

aaa caa ctt gee aae ate aca atg ggg ttg cct ctg age cca gca 3744 
Lys Gin Leu Ala Asn He Thr Met Gly Leu Pro Leu Ser Pro Ala 

1235 1240 1245 

get gac teg gcc cgc tct gcg agg cat gcc etc teg etc att gcc 3789 
Ala Asp Ser Ala Arg Ser Ala Arg His Ala Leu Ser Leu He Ala 

1250 1255 1260 

ace gcc aga cca ecc gcc ttc ate ace ace ata gcc aaa gag gta 3834 
Thr Ala Arg Pro Pro Ala Phe He Thr Thr He Ala Lys Glu Val 

1265 1270 1275 

eae aga eat aeg get ctt gca gca aat ace caa tea cag cag aat 3879 
His Arg His Thr Ala Leu Ala Ala Asn Thr Gin Ser Gin Gin Asn 

1280 1285 1290 

atg cac aca aca act ctt gca cga get aaa ggg gaa att ttg aga 3924 
Met His Thr Thr Thr Leu Ala Arg Ala Lys Gly Glu He Leu Arg 

1295 1300 1305 
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gtc att 
Val He 

1310 
ctt etc 
Leu Leu 

1325 
tct tta 
Ser Leu 

1340 
tgc agg 
Cys Arg 

1355 
gca gtt 
Ala Val 

1370 
act gga 
Thr Gly 

1385 
gca gtg 
Ala Val 

1400 
aac act 
Asn Thr 

1415 
ctg gga 
Leu Gly 

1430 
att aaa 
He Lys 



gaa att 
Glu He 

gtg gag 
Val Glu 

gtt aaa 
Val Lys 

ttc tac 
Phe Tyr 

gga get 
Gly Ala 

aaa tgt 
Lys Cys 

get ttt 
Ala Phe 

gae age 
Asp Ser 

age ate 
Ser He 

ace tac 
Thr Tyr 



ctt att gaa 
Leu He Glu 

1315 
gtt atg gae 
Val Met Asp 

1330 
aag aaa ggt 
Lys Lys Gly 

1345 
atg gtc age 
Met Val Ser 

1360 
egc eat ggt 
Arg His Gly 

1375 
eag aca ate 
Gin Thr He 

1390 
get ect gat 
Ala Pro Asp 

1405 
cac att tct 
His He Ser 

1420 
gge atg ctg 
Gly Met Leu 

1435 
eag gtg cec 
Gin Val Pro 



aag atg cec 
Lys Met Pro 

ate att atg 
He He Met 

ctt caa gaa 
Leu Gin Glu 

tat tat gag 
Tyr Tyr Glu 

tea gtg gee 
Ser Val Ala 

eat gga cac 
His Gly His 

gga aga tat 
Gly Arg Tyr 

ttt tgg eag 
Phe Trp Gin 

aac teg gca 
Asn Ser Ala 

ect gtg eag 
Pro Val Gin 



aca gat 
Thr Asp 

1320 
tac tgc 
Tyr Cys 

1335 
tgt ttc 
Cys Phe 

1350 
egg aat 
Arg Asn 

1365 
ctg tac 
Leu Tyr 

1380 
aag gga 
Lys Gly 

1395 
ctt gee 
Leu Ala 

1410 
atg aac 
Met Asn 

1425 
ect eag 
Pro Gin 

1440 
cec gcg 
Pro Ala 



gtt gtg gat 3969 
Val Val Asp 

ctt gaa gga 4014 
Leu Glu Gly 

cea gee ate 4059 
Pro Ala He 

cac aga at a 4104 
His Arg He 

gae ate egg 4149 
Asp He Arg 

cea ate act 4194 
Pro He Thr 

ace tac tea 4239 
Thr Tyr Ser 

aeg tea ctg 4284 
Thr Ser Leu 

ctg egc tgc 4329 
Leu Arg Cys 

tec cec gge 4374 
Ser Pro Gly 
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1445 1450 1455 

tec cac aat gcc etc aag ctg gee egg etc ate tgg act tec aac 
Ser His Asn Ala Leu Lys Leu Ala Arg Leu lie Trp Hir Ser Asn 

1460 1465 1470 

ege aac gtc ate etc atg gcc cat gac ggg aag gag cac cgc tte 
Arg Asn Val lie Leu Met Ala His Asp Gly Lys Glu His Arg Phe 

1475 1480 1485 

atg gtc taa 
Met Val 

1490 

<210> 2 

<211> 1490 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Ala Gly Asn Ser Leu Val Leu Pro He Val Leu Trp Gly Arg Lys 
15 10 15 

Ala Pro Thr His Cys He Ser Ala Val Leu Leu Thr Asp Asp Gly Ala 

20 25 30 

Thr He Val Thr Gly Cys His Asp Gly Gin He Cys Leu Trp Asp Leu 

35 40 45 

Ser Val Glu Leu Gin He Asn Pro Arg Ala Leu Leu Phe Gly His Thr 

50 55 60 

Ala Ser He Thr Cys Leu Ser Lys Ala Cys Ala Ser Ser Asp Lys Gin 
65 70 75 80 

Tyr He Val Ser Ala Ser Glu Ser Gly Glu Met Cys Leu Trp Asp Val 
85 90 95 

miE# 2003-3058864 



4419 
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Ser Asp Gly Arg Cys He Glu Phe Thr Lys Leu Ala Cys Thr His Thr 

100 105 110 

Gly He Gin Phe Tyr Gin Phe Ser Val Gly Asn Gin Arg Glu Gly Arg 

115 120 125 

Leu Leu Cys His Gly His Tyr Pro Glu He Leu Val Val Asp Ala Thr 

130 135 140 

Ser Leu Glu Val Leu Tyr Ser Leu Val Ser Lys He Ser Pro Asp Trp 
145 150 155 160 

He Ser Ser Met Ser He He Arg Ser His Arg Thr Gin Glu Asp Hir 

165 170 175 

Val Val Ala Leu Ser Val Thr Gly He Leu Lys Val Trp He Val Thr 

180 185 190 

Ser Glu He Ser Asp Met Gin Asp Thr Glu Pro He Phe Glu Glu Glu 

195 200 205 

Ser Lys Pro He Tyr Cys Gin Asn Cys Gin Ser He Ser Phe Cys Ala 

210 215 220 

Phe Thr Gin Arg Ser Leu Leu Val Val Cys Ser Lys Tyr Trp Arg Val 
225 230 235 240 

Phe Asp Ala Gly Asp Tyr Ser Leu Leu Cys Ser Gly Pro Ser Glu Asn 

245 250 255 

Gly Gin Thr Trp Thr Gly Gly Asp Phe Val Ser Ser Asp Lys Val He 

260 265 270 

He Trp Thr Glu Asn Gly Gin Ser Tyr He Tyr Lys Leu Pro Ala Ser 

275 280 285 

Cys Leu Pro Ala Ser Asp Ser Phe Arg Ser Asp Val Gly Lys Ala Val 

290 295 300 

Glu Asn Leu He Pro Pro Val Gin His He Leu Leu Asp Arg Lys Asp 
305 310 315 320 

Lys Glu Leu Leu He Cys Pro Pro Val Thr Arg Phe Phe Tyr Gly Cys 
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325 330 335 

Arg Glu Tyr Phe His Lys Leu Leu He Gin Gly Asp Ser Ser Gly Arg 

340 345 350 

Leu Asn He Trp Asn He Ser Asp Thv Ala Asp Lys Gin Gly Ser Glu 

355 360 365 

Glu Gly Leu Ala Met Thr Thr Ser He Ser Leu Gin Glu Ala Phe Asp 

370 375 380 

Lys Leu Asn Pro Cys Pro Ala Gly He He Asp Gin Leu Ser Val He 
385 390 395 400 

Pro Asn Ser Asn Glu Pro Leu Lys Val Thr Ala Ser Val Tyr He Pro 

405 410 415 

Ala His Gly Arg Leu Val Cys Gly Arg Glu Asp Gly Ser He Val He 

420 425 430 

Val Pro Ala Thr Gin Thr Ala He Val Gin Leu l^u Gin Gly Glu His 



440 445 



435 

Met Leu Arg Arg Gly Trp Pro Pro His Arg Thr Leu Arg Gly His Arg 

450 455 460 

Asn Lys Val Thr Cys Leu Leu Tyr Pro His Gin Val Ser Ala Arg Tyr 

465 

Asp Gin Arg Tyr Leu He Ser Gly Gly Val Asp Phe Ser Val He He 

485 490 495 

Trp Asp He Phe Ser Gly Glu Met Lys His He Phe Cys Val His Gly 

500 505 510 

Gly Glu He Thr Gin Leu Leu Val Pro Pro Glu Asn Cys Ser Ala Arg 

515 520 525 

Val Gin His Cys He Cys Ser Val Ala Ser Asp His Ser Val Gly Leu 

530 535 540 

Leu Ser Leu Arg Glu Lys Lys Cys He Met Leu Ala Ser Arg His Leu 
545 550 



555 560 
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Phe Pro He Gin Val He Lys Trp Arg Pro Ser Asp Asp Tyr Leu Val 

565 570 575 

Val Gly Cys Ser Asp Gly Ser Val Tyr Val Trp Gin Met Asp Thr Gly 

580 585 590 

Ala Leu Asp Arg Cys Val Met Gly He Thr Ala Val Glu He Leu Asn 

595 600 605 

Ala Cys Asp Glu Ala Val Pro Ala Ala Val Asp Ser Leu Ser His Pro 

610 615 620 

Ala Val Asn Leu Lys Gin Ala Met Thr Arg Arg Ser Leu Ala Ala Leu 
625 630 635 640 

Lys Asn Met Ala His His Lys Leu Gin Hir Leu Ala Thr Asn Leu Leu 

645 650 655 

Ala Ser Glu Ala Ser Asp Lys Gly Asn Leu Pro Lys Tyr Ser His Asn 

660 665 670 

Ser Leu Met Val Gin Ala He Lys Thr Asn Leu Thr Asp Pro Asp He 

675 680 685 

His Val Leu Phe Phe Asp Val Glu Ala Leu He He Gin Leu Leu Thr 

690 695 700 

Glu Glu Ala Ser Arg Pro Asn Thr Ala Leu He Ser Pro Glu Asn Leu 
705 710 715 720 

Gin Lys Ala Ser Gly Ser Ser Asp Lys Gly Gly Ser Phe Leu Thr Gly 

725 730 735 

Lys Arg Ala Ala Val Leu Phe Gin Gin Val Lys Glu Thr He Lys Glu 

740 745 750 

Asn He Lys Glu His Leu Leu Asp Asp Glu Glu Glu Asp Glu Glu He 

755 760 765 

Met Arg Gin Arg Arg Glu Glu Ser Asp Pro Glu Tyr Arg Ser Ser Lys 

770 775 780 

Ser Lys Pro Leu Thr Leu Leu Glu Tyr Asn Leu Thr Met Asp Thr Ala 
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785 790 795 800 

Lys Leu Phe Met Ser Cys Leu His Ala Trp Gly Leu Asn Glu Val Leu 



805 



810 



815 



Asp Glu Val Cys Leu Asp Arg Leu Gly Met Leu Lys Pro His Cys THr 

820 825 830 

Val Ser Phe Gly Leu Leu Ser Arg Gly Gly His Met Ser Leu Met Leu 



840 845 



835 

Pro Gly Tyr Asn Gin Pro Ala Cys Lys Leu Ser His Gly Lys Thr Glu 

850 855 860 

Val Gly Arg Lys Leu Pro Ala Ser Glu.Gly Val Gly Lys Gly Thr Tyr 
865 870 875 880 

Gly Val Ser Arg Ala Val Thr Thr Gin His Leu Leu Ser He He Ser 

885 890 895 

Leu Ala Asn Thr Leu Met Ser Met Thr Asn Ala Thr Phe He Gly Asp 

900 905 910 

His Met Lys Lys Gly Pro Thr Arg Pro Pro Arg Pro Ser Ihr Pro Asp 



915 920 925 

Leu Ser Lys Ala Arg Gly Ser Pro Pro Thr Ser Ser Asn He Val Gin 

930 935 940 

Gly Gin He Lys Gin Val Ala Ala Pro Val Val Ser Ala Arg Ser Asp 

nc:A 955 960 

945 950 

Ala Asp His Ser Gly Ser Asp Pro Pro Ser Ala Pro Ala Leu His Thr 

965 970 975 

Cys Phe Leu Val Asn Glu Gly Trp Ser Gin I^u Ala Ala Met His Cys 

980 985 990 

Val Met Leu Pro Asp Leu Leu Gly Leu Asp Lys Phe Arg Pro Pro Leu 



995 1000 1005 

Leu Glu Met Leu Ala Arg Arg Trp Gin Asp Arg Cys Leu Glu Val Arg 
1010 1015 1020 
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Glu Ala Ala Gin Ala Leu Leu Leu Ala Glu Leu Arg Arg He Glu Gin 
1025 1030 1035 1040 

Ala Gly Arg Lys Glu Ala He Asp Ala Trp Ala Pro Tyr Leu Pro Gin 

1045 1050 1055 

Tyr He Asp His Val He Ser Pro Gly Val T^r Ser Glu Ala Ala Gin 

1060 1065 1070 

Thr He Thr Thr Ala Pro Asp Ala Ser Gly Pro Glu Ala Lys Val Gin 

1075 1080 1085 

Glu Glu Glu His Asp Leu Val Asp Asp Asp He Thr Thr Gly Cys Leu 

1090 1095 1100 

Ser Ser Val Pro Gin Met Lys Lys He Ser Thr Ser Tyr Glu Glu Arg 

1105 1110 1115 '''' 

Arg Lys Gin Ala Thr Ala He Val Uu Leu Gly Val He Gly Ala Glu 

1125 1130 1135 

Phe Gly Ala Glu He Glu Pro Pro Lys Leu Leu Thr Arg Pro Arg Ser 

1140 1145 1150 

Ser Ser Gin He Pro Glu Gly Phe Gly Leu Thr Ser Gly Gly Ser Asn 

1155 1160 1165 

Tyr Ser Leu Ala Arg His Thr Cys Lys Ala Leu Thr Phe Leu Leu Leu 

1170 1175 1180 

Gin Pro Pro Ser Pro Lys Leu Pro Pro His Ser Thr He Arg Arg Thr 
1185 1190 1195 1200 

Ala He Asp Leu He Gly Arg Gly Phe Thr Val Trp Glu Pro Tyr Met 

1205 1210 1215 

Asp Val Ser Ala Val Leu Met Gly Leu Leu Glu Leu Cys Ala Asp Ala 

1220 1225 1230 

Glu Lys Gin Leu Ala Asn He Thr Met Gly Leu Pro Leu Ser Pro Ala 

1235 1240 1245 

Ala Asp Ser Ala Arg Ser Ala Arg His Ala Leu Ser Leu He Ala Thr 
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1250 1255 1260 

Ala Arg Pro Pro Ala Phe He Thr Thr He Ala Lys Glu Val His Arg 
1265 1270 1275 1280 

His Thr Ala Leu Ala Ala Asn Thr Gin Ser Gin Gin Asn Met His Thr 

1285 1290 1295 

Thr Thr Leu Ala Arg Ala Lys Gly Glu He Leu Arg Val He Glu He 

1300 1305 1310 

Leu He Glu Lys Met Pro Thr Asp Val Val Asp Leu Leu Val Glu Val 

1315 1320 1325 

Met Asp He He Met Tyr Cys Leu Glu Gly Ser Leu Val Lys Lys Lys 

1330 1335 1340 

Gly Leu Gin Glu Cys Phe Pro Ala He Cys Arg Phe Tyr Met Val Ser 
1345 1350 1355 1360 

Tyr Tyr Glu Arg Asn His Arg He Ala Val Gly Ala Arg His Gly Ser 

1365 1370 1375 

Val Ala Leu Tyr Asp He Arg Thr Gly Lys Cys Gin Thr He His Gly 

1380 1385 1390 

His Lys Gly Pro He Thr Ala Val Ala Phe Ala Pro Asp Gly Arg Tyr 

1395 1400 1405 

Leu Ala Thr Tyr Ser Asn Thr Asp Ser His He Ser Phe Trp Gin Met 

1410 1415 1420 

Asn Thr Ser Leu Leu Gly Ser He Gly Met Leu Asn Ser Ala Pro Gin 
1425 1430 1435 1440 

Leu Arg Cys He Lys Thr Tyr Gin Val Pro Pro Val Gin Pro Ala Ser 

1445 1450 1455 

Pro Gly Ser His Asn Ala Leu Lys Leu Ala Arg Leu He Trp Thr Ser 

1460 1465 1470 

Asn Arg Asn Val He Leu Met Ala His Asp Gly Lys Glu His Arg Phe 
1475 1480 1485 
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Met Val 
1490 

<210> 3 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pr imer 

<400> 3 

atggcaggaa acagccttgt tctacccatt gttc 34 

<210> 4 

<211> 30 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer 



[mil pi6o i^-r^^^ir^ys fi) <Dmmt~>kmM(Dm^o (a) 

3 GE?tn.m' i ^pl60 (^:/n^>^^^>3^) (D^^^m^<Dm^ (m^^»¥ 
M) o 1; p340. 2; p200. 3; pl60. 4; p60o {B)m^mMo Vl^-iiWV^4 > 



<400> 



4 



gttgtcattg ccagcccttc ttcacttccc 



30 
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